Mastocarcinoma therapy synergistically promoted by lysosome dependent apoptosis specifically evoked by 5-Fu@nanogel system with passive targeting and pH activatable dual function.
This manuscript describes a synergistic therapy for mastocarcinoma by pH and temperature dual-sensitive nanogel, and effects of microstructure, composition and properties of nanogel on the cellular response mechanism. The extracellular internalization of nanogels was obviously enhanced, due to the passive targeting function at T>VPTT. Interestingly, the increased cytotoxicity was further synergistically enhanced by an unexpected apoptosis as evoked by the 5-fluorouracil loaded nanogel (FLNG). The systemically evaluation of the effectors generated from different sub-cellular organelles including endosome, lysosome, autophagosome confirmed that it was a lysomal dependent apoptosis. Such specific apoptosis was mainly attributed to its activatable protonated PEI at low pH, which caused lysosomal membrane destruction and lysosomal enzyme cathepsin B (Cat B) leakage. This Cat B was then translocated to the mitochondria resulting in mitochondrial membrane permeability increase and mitochondrial membrane potential (MMP) decrease, followed by cytochrome c (Cyt C) release. Cyt C was the main molecule that evoked apoptosis as reflected by overexpression of caspase 9. Additionally, such lysosome dependent, apoptosis was further enhanced by the passive cellular targeting at T>VPTT. Thus, the tumor growth inhibition was synergistically enhanced by the extracellular temperature dependent passive targeting and intracellular pH activatable lysosomal dependent apoptosis.